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Mikaelfyan, A.L., Crdinary Member o: the society; Stoliyvarcy, AE. 


Ferrite-Wave-Guard Valves Using Ferromagnetic Rescnance (Perrito- 
vyye volnovodnyye ventili 3s ispol'zovaniye. ferromagrnitnozgo re- 


zonansa 
Radiotexinixa, 1997, Vol. Ve, "r 10s pp: Vos 30) ChSeR) 


In elaborating concrete valve systems tre plencnena of ferro- 
ma.ne tic resonance must be investigated. ‘he basic results of 

the theoretical and experimental investigation of t'.13 chenomerut. 
are given ard some data of the elaborated motels ire listed. 
First the resonance phenomena in a rectansulur wave guite with 
a cross-mayne tic ferrite-plute are investigated. Wits the 4u i 
tntive investigation of the valve action the autiors show taal 
the least manetic losses in ferrite ure to be found when the 
structure of the wave prom«guting in it is linearly independent 
from the structure ehuracterisatic for an ordinary wave. The 
approximate theory or the resonance valve is siven and the forn uc 
lae deduced in this make it possible to investinate the teper- 
dence of the dying-out constants of the direct us well «.s of tre 
pack wave of a number of factors and such to find the conditions 
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for obtaining a maximal vailve effect. The authors show that such 
a position of the ferrite, where the back (reverse?) losses 

reach their maximum value exists and they furtner snow that the 
ferrites destined for resonance schemes must have very low di- 
electric losses. The experiments show that the theory given here 
4a valid only for very thin ferrite-plates. But as thin ferrite- 
»lates must be used to increase the valve ratio ‘ratio between 
buck losses and direct losses) the authors show that, if an 
additional dielectric plate 43 used (as the first mentioned autn- 
or showed in his dissertation in 195 ) the losse3 can te greatly 
increased and the valve proye rties of the system can be improved. 
Therefore the use of too thin plates in valves with dielectrics 
is unrational. Ways for the increase af the width of the band 

of resonance-valve wstallations are shown. where are 22 fieures 
and 2 Slavic references. 


SUBMI?TED: June 26, 1996 

ASSOCIATION: Nauchno-tekhnicheskoye obshchestvo radiotekhniki 4 elektrosvyazi 
im. A.S. Popova 

AVAILABLE: Library of Congress 
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PERIODICAL: Radiotekhnika i elextroniza, l75%, Vol 3, Nr 7, 
o, 957-958 (USSR) 

ABSTRACT: In the method proposed the monguremonts ara carsbed it 
jn such a manner that it is possible ts calculite the ‘te- 
sired quantities without solving 4 trangesnde tul equatior 
The method consists of tie following. If a ,;lane vave ite 
pinges normally on a layer of a material havin, 1 thiccncos 
d , the reflection coefficient is siven by fqa.(1), wher 


r , 2, 4 and «x are defined by Eqs.(2). The per- 


mittivity and vermneabiiity can pe evaluatec frou By.(3) 

The reflection coefficient R is seasurec for two san,le. 
whose thicknesses are in the ratio of l:2; the eoefficiencs 
are then expressed by Eqs.(4). From this it follows that 
the parameter r_ can be found from Eq.(&); alternatively 
the ratio of 2/4, can be found from Ba.(9). The peraees 


bility and permittivity are then sinpsly fois froi Bas. Cs) 
napa 1/2 end (49). Tie method was chec<ed experimentally by 
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AUTHOR: _ Mi AL. 
TITLE: The Problem of the Development of Ferrite Amplifiers 


for Ultra-high Frequencies (Problema sozdaniya ferrit- 
ovykh usiliteley na sverkhvysokikh chastotakh) 


PERIODICAL: Radiotekbnika i Blektronika, 1958, Vol 3, Nr 11, 
pp 1323 - 1347 (USSR) 


ABSTRACT: The possibility of obtaining amplification by employing the 
gyro-magnetic effect in ferrites was first suggested by 
P. Marie (French patent Nr 660660). A Similar proposal 
was made by the author in 1956 (Author's Certificate Nr 
16302). The author pointed out that the effects in 
magnetised ferrites could be used to produce amplification 
or frequency changing at microwaves and suggested that 
such an amplifier should have a low noise level. The 
problem is treated in detail in the present work. The 
analysis is done in such a way a8 to enable the "“peginners" 
in this field to acquire an introductory knowledge 
relating to gyro-magnetic phenomena. Normally, the gyro- 
magnetic effects in ferrites are described by: 
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(1) 


» 
where M is the magnetisation, Y= | e\/me , m is the 
mass and e is the charge of anelectron, c is the 


velocity of light and i? 4s the effective internal field. 
In normalised units, Zq(1l) can be written as Eq(2). If 
it is assumed that the magnetising field has the direction 
of the axis 2 and the alternating field is polarised 
in the plane xy , 48 expressed py Eq(4), the solution of 
Eq(2) is in the form of Eqs(5) where the various 
coefficients are expressed by Eqs(6), (7) and (8). On 
the basis of Eqs(5), the imaginary part of the magnetic 
susceptance can be expressed by Eq(11). This quantity 
determines the losses in the ferrites and is usually 
measured by means of the ferromagnetic resonance. It is 
found, however, that the results obtained e erimentally 
Card2/10 and those found by employing Eqs (5) and (11) are not in 
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satisfactory agreement and it is therefore concluded that 
the above simple theory is {nadequate. An attempt is made 
to derive a more accurate equation. It is pointed out 

that the distribution of the magnetisation in a ferro- 
magnetic material is not uniform,due to the presence of 
spin waves. These produce additional forces which act on 
the magnetic moments. The effect can be taken into account 
by 4ntroducing into the equation of motion an equivalent 
magnetic field component. This can be done by solving the 
quantum equation for spin motion; the energy operator of 
the electron system, which takes into account their 
exchange intera¢tion, is then substituted into the equation. 
fhe energy operator is in the form of Eq (14) where 8 


is the vector operator of the spin in the i-th aton, 

while I is the exchange integral. On the basis of the 
above, the macroscopic equation of motion for the mag- 
netisation can be written in the form of Eq (21) or Eq (22), 
where ia given by Eq (23). It ia possible to 


derive Eq (22) on the basis of the purely classical physics. 
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This leads to Eq (30) which is equivalent to Eq (23). 

Apart from the exchange interaction in a ferromagnetic 
there exist additional interactions. This can be seen 
from the energy operator expressed by Eq (31) in which 

the first component expresses the Zeeman energy and the 
second component gives the dipole energy of the magnetic 
interaction. Consequently, the macroscopic equation of 
motion is in the form of Eq (42). In this, the first 
component of the righthand side takes into account the 
exchange interaction, the second component relates to 

the interaction with the external magnetic field (if 

this is applied to the sample) and the third component 

is due to the magnetic interaction of the magnetic moments. 
The third component can be expressed by Bq (44). If the 
ag ee is magnetised uniformly, the third component of 

Eq (32) should fulfil Eq (34); in the case of 4 non- 
uniform magnetisation and finite dimensions of the sample, 
the compoments should obey Eq (35). Finally, the equation 
of motion should take into account the losses in the 


Carau/10 ferromagnetic (the same as in Eq (1) ). The final equation 
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(in normalised units) can therefore be written as: 
=> 


dm 


> /2 uf 
= 2e-y¥ (a (Hyg + Hag + Hae) | + (in| (36) - 


If the external field ms a constant and a variable 
component, as expressed by Ea (37)., the equation of motion 
itten as Eq (38), where 4 is expressed by 
Eq (36) can be used to determine the conditions 
of free oscillations in ferrites. For this purpose 
the last component of Eq (35) is evaluated from Eq tuo). 
If the deviationmfrom the constant magnetisation are 
comparatively small, the equation of motion can be written 
as Bq (47). By solving this equation with respect to 
small variable quantities 6m, and 6m_ , the system is 


described by Eqs (49). From this, the relationship between 

the frequency of the spin wave and its wave vector is 

expressed by Eq (50). This can also be written in the 
Card5/10 
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form of Eq (52). BY analysing Eqs (49) and (50), it is 
found that for this case (small variable deviations), it 

is possible to neglect the exchange field so that the 
equation of motion 4g in the form of Eq (55). This can 

be used to analyse the case of a spheroid which is mag- 
netised along the axis 2 by an external, magnetic 

field Hy . fhe solution should be in the form of Bas (57) 


and (58). From these, it follows that the relationship 
between the spin-wave frequency and the spin-wave vector 
is expressed by Eq (68). The above results can be used 

to determine the characteristics of the spin wave in 
ferrites when subjected to the action of ultra-high 
frequency fields. The equation of motion to be solved is 
given by Bq (69), where 4s expressed by Bq (70). If 
the alternating deviations are small, the three components 
of the magnetic field can be determined from Eqs (74). 
From these, the deviations 6m, , 6m, and 6m, can be 


expressed in terms of Eqs (75) and (76). Therefore, the 
Card6/10 equation of motion for the component 6m, is expressed 
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by EB Soar in which various parameters are defined by 

Eqs ¢79 to (86). It is seen, therefore, that the problem 
is reduced to the solution of an equation of the second 
order which is well known in radio engineering. This 
describes a linear oscillatory circuit, whose natural 
frequency equals Oy. and whose parameters vary with time. 


uch an equivalent circuit is shown in Figure 7. By 
substituting the values of mn, and m_ from Eqs (5) into 


Eqs (78), the latter can be written as Eq eee where 
88) to (98). 
If in Bq (87) only the terms having a frequency @w are 
taken into account, the equation can be written as 
Eq (100). From this, it follows that the condition of 
oscillation of the system at a frequency lw is expressed 
by Eq (101). This determines the mininun gnplitude of the 
external field necessary to produce oscillations. The 
threshold of self-excitation is obtained when the condition 
expressed by Eq (102) is fulfilled. The threshold value 
card7/10 of the magnetic field is given by Eq (103), where w, 


the various y caie the are defined by Eqs 
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and w,, are expressed by Eq (104). If the frequency of 
the spin waves is w,= 0/2 , the equation 6m, is in 


the form of Bq (108), from which the condition of self- 
excitation is expressed by Eq (109) and the threshold 

value of the external magnetic field is given by Eq (110). 
Eq (110) can be used to determine the threshold value of 
the field as a function of for various values of k . 
Graphs of this type are shown in Figure 8. Similar 

graphs are given in Figure 9 but here the variable parameter 
is w/ Wy . From the above investigation, it is concluded 


that the generation of ultra-high frequency oscillations 
by means of ferrites is quite feasible. In practice, an 
oscidlator of this type would be in the form of a 
resonator containing a piece of ferrite which would be 
subjected to the action of a constant magnetic field. By 
means of a separate oscillator in the resonator, a field 
of frequency w would be produced; the ferrite should 
be situated in the place where the magnetic field of these 
Card8/10 oscillations is a maximum. The field of frequency w 
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provides the external force which modulates the parameters 
of the:ferrite and its magnitude should be higher than the 
threshold value. Under these conditions, the ferrite 
would oscillate at a frequency of w/2 orat w. In 
order to separate one of these frequencies, it is necessary 
to design a suitable resonator, to choose suitable 
dimensions for the ferrite sample and provide appropriate 
input and output facilities. The amplifier operating on 
this principle is shown digrammatically in Figure 14. 

This device was constructed and investigated expe rimentally 


by M. Weiss (Ref 25), whose results fully confirm the 

above theory. The author makes acknowledgment to M. L. 
Ter-Mikaelyan for discussing a number of the problems of 
this work and to V.I. Zubkov for deriving some of the 
formulae and for making numerical calculations; the author 
also thanks 8.M. Rytov for a number of valuable remarks. 
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The Use of Ferrites for the Production of Coaxial Valve Systems 
(Primeneniye ferritov dlya sozdaniya koaksial' nykh venti l'pykh 
sistem) 


PERIODICAL: Radiotekhnika, 1958, Vol ‘3. Nr &, pp 30-35 (USSR) 


ABSTRACT: The problem of using ferrites for the production of soaxial systems 
is investigated. First, the conditions for the rroduction of non- 
reciprocal phenomena in a coaxial conjuction are dealt with. The 
existence of non-reciprocal phenomena in the case of coaxiai con- 


duction «itn a ferrite- and a dielectric plate is explained. The 
occurrence of such phenomena is shown by the approximation of such 
a system in form of a strip-shaped tubular conductor the planes of 
which are rolled up along the x-axis. The ag.atior (1) for the 
propagation constant g of the Airect wave i3 ~-ritten dowm. The 


parameters of the magnetized ferrite are jeterminged ty the tensor 
of magnetic permmes>i lity. According to this vyuation tie 7, PCpaya- 
tion constants cf direct. and reversing 4765 Ae yet? un thetr. dif= 
ference «mich characterize3 the non-recivrocal effec’ 25 calculated 
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Coaxial Valve Systeins 


for various thicknesses ard parsmetersa of the jielectricum and of 
the ferrite. The results obtained by these calculations { which ave 
not given heru) show that, in ths case of Kiven parmmineters for the 
plates for the purpose of conserving the maximum nor reci; roca? 
effeot there is an optinnm relation between the sidth of the fer- 
rite plate and that of the dielectric plate. Nor-recipreml dying- 
dovm in a tranaversally majnetized ferrite-dielectric plate, which 
was located in the coaxial conduction, wan investigated experimer 
tally in dependence on the size and the transmissivity of the di- 
electric and the ferrite at a wave length of 10 cn. Besides, the 
non-reciprocal phase shifts were investigated for the purnose cf 
producing coaxial phase-valves of the type cf similar tubular cor- 
ductors. The nonm-recipresal phase shifts ir tre ferrites invesr: 
gated vere insignificant. Therefore, only the modei of a re3onance 
valve was developed. Its characteristica are given. The valve has 
a length of 170 mm, the diameter of the inner conductor is 7 mn. 
that of the exterior conductor 1$ mm. The thickness of the ferr.te 
is 3 mm, that of the dielectric 8.6 mm. The height is ar optimum 
and amounts to 4 mn. The weight of the permanent magnet Joes rot 
exceed 400 g. Jithin the frequency range of from 9.8 an to 10.8 
Card 2/3 om the losses cf the reversing wave ar? more than 7%C do, those 
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of the direct wave are 2 db. The coaxial valve systems described 
here are destined to be used for decimeter-vwaves, but they may 
also be used for long centimeter waves (6-10 cm) if particularly 
strict demands are made with respect to the dimensions of the 
system. There are 11 figures and 4 references, 2 of which are 


Soviet. 
SUBMIT." June 26, 1957 
AVAILABLE; Library of Congress 


1. Coaxial value systems—Production 2, Ferrites—Applications 
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“Answer to Mele Levin's letter (Otvet na pis'mo U.L. 

Levina) 


Radiotekhnika, 1958, Vol. 13, Nr 9, pp. 67 - 4 (SSR) 


Mikaelyan in principle agrees with the viewpoint of 
Levin. He points, however, to the fact that the explanation 
given by Levin alone is not sufficient to explain the 
contradiction with respect to the possibility of pro- 
ducing a medium with ne 1. This is substantiated at an 
example. Formula (4) for the index of refraction is de- 
rived. Tt appears that the index of refraction becomes 
smaller than unity, if 
V 
A= a does not exceed a certain value. This again 
) 
is a requirement imposed upon the relation between the 
volume occupied by the particle 


7 and the shape of the spheroid. i denotes the volume 
(0) 
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occupied by the particies and um the total volume. If the 
filling-up density 


2 Ls is very small, formula (4) yields an index 
Vv 


of refraction which is smaller than unity. Formula (4) 

can be used only if the distance vetween the particles 

is much greator than the maximum linear dimension of 

the particle. This hypothesis can only be proved if ar 
accurate formula for the determination of the index of 
refraction of a medium with spheroidal particles were 
derived. . In this formula the interaction of tne 
particles would have to be taker trtoamcount.. “his formula 
would transform inte formula (4) in the case of the inter- 
spheroidal distances exceeding the maximum dimension of the 
particle. There are 2 references, 2 of which are Soviet. 
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Radiotekhnika i elektronika, 1959, Vol 4, Nr 7, 
pp 1079 - 1093 (USSR) 


First, three dielectric waveguides are briefly discussed. 
The properties of these systems are summarised in the 
table on p 1080. The first system is a dielectric layer 
(see the top figure in the table). The second system is 
a waveguide with a dielectric layer and a single -sgide 
wall; this is illustrated by the middle figure in the 
table. The third system is in the form of a waveguide 
whose one wall is covered with a dielectric layer (see 
the lower figure in the table). Similar systems containing 
ferrites instead of dielectrics are then analysed. The 
first ferrite system is illustrated in Figure l. It is 
shown that the field components of the H waves for 
this system are given by Eqs (1), while the formula for 
the evaluation of the propagation constant is expressed 
by Eq (2) (see the earlier article of the author - Ref 1). 
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The equations are employed to represent the characteristics 
of the system by means of a number of graphs. These are 
shown in Figures 2-5. Figure 2 represents the propagation 
constants of the waves propagating along a ferrite layer 
having a width x fro = 1 (Figure 1). Figures 3 represent 


the structure of the field propagating along the ferrite 
layer. Figure 4 shows the propagation constant for the 
waves propagating along a layer having a width of 

x fr, = 0.2. Figure 5 illustrates the dependence of the 


propagation constants for a lower-type wave on the width 
of the ferrite layer. Next, a ferrite-filled waveguide 
with one wall is considered (Figure 6). The expressions 
for the fields in this waveguide are given by Eq (7), 
while the propagation constant can be evaluated from Eq (8) 
(Ref 1). The properties of the waveguide of Figure 6 are 
illustrated in Figures 7,8,9. Figure 7 illustrates the 
propagation constant as a function of frequency for a 
ferrite plate having a thickness x fro = l1. Figure 8 


Card2/4 shows the cut-off effect in the waveguide as a function of 
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the width of the ferrite. The propagation constants for 
a waveguide having a ferrite width xr, = 0.15 is 


illustrated in Figure 9. Finally, a standard waveguide, 
whose one wall is coated with a layer of ferrite, is 
considered. The expressions for the fields in this system 
are known and can be represented by Eqs (11). The propa- 
gation constants can be evaluated from Bq (12), which 
describes all the waves which can exist in the system. 

The properties of this waveguide are illustrated in 
Figures 11-14. Figure 11 shows the propagation constants 
for a ferrite plate having a width of 0.2 Ke - The 


dep-ndence of the propagation constants on the relative 
thickness of the ferrite is illustrated in Figure 12; the 
calculations were made for yy = -5.4 Heo The 


dependence of the propagation constants on the relative 
thickness of the ferrite for py = +0.36 ho 4is shown 


in Figure 13. The phase and group velocities of the 
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ferrite surface waves are illustrated in Figure 14. 

Some experimental work was carried out to corroborate 
the theoretical results. The experiments were carried 
out on a rectangular ferrite-filled waveguide and the 
results are illustrated in Figure 15. This shows the 
attenuation of the direct (dashed curves) and reversed 
(solid curves) waves on the magnitude of the external 
magnetic field for the ferrite plates of various widths. 
The experiments confirm the possibility of producing a 
waveguide which would propagate the waves in one 
direction. There are 15 figures, 1 table and 4 references, 
of which 3 are English and 1 Soviet. 


August 7, 1958 
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Sone Properties of a Ferrite Amplifier for Centimetre 
Waves 


Radiotekhnika i elektronika, 1959, Vol 4, Nr 7, 
pp 1196 - 1197 (USSR) 


The amplifier which was investigated was first proposed 
vy H. Suhl (Ref 1) and constructed by M. Weiss (Ref 2). 
The actual oscillator constructed by the authors compised 
a waveguide of a reduced cross-section for the “pump" 
freonency and a quarter-wave strip resonator for the 
signal frequency; the pumping frequency was twice the 
sig al frequency. A pulse magnetron was used as a source 
of / pumping Signal. The experimental results obtained 
with the amplifier are illustrated in Figures 1-4. 

Figure 1 shows the dependence of the amplification 
coefficient on the power of the pump source. It is seen 
that the gain rapidly increases with the pumping-source 
power. Figure 2 illustrates the dependence of the gain 
on the magnetic field; it is seen that a resonance 
effect can be observed; this is accompanied by instability 
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SOV/109-4-7-14/25 
Some Properties of a Ferrite Anplifier for Centimetre Waves 


and leads to the appearance of oscillations. FPigure 3 
Shows the pump-source power required to produce 
oscillations at various magnetic fields. The oscillation 
power (at a constant magnetic field) as a function of the 
Pump power, is plotted in Figure 4. Here, a saturation 
effect is observed, this being due to the non-linear 
Phenomena in the ferrite. There are 4 figures and 


r 


2 references, of which 3 are English and 2 Soviet. 
SUBMITTED: March 4, 1959 
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$/109/60/005/05/005/021 
F100 E140/E435 
AUTHORS: tolyaroy, A.K. amd Mikaelyan, A.L. 
TITLE: The Approximate Theory of Ferrite Resonant Isolators,> 


PERIODICAL: Radiotekhnika i elektronika, 1960, Vol 5, Nr 5, 
pp 740-761 (USSR) 


ABSTRACT: This paper was presented at the Jubilee Session of the 


A-S. Popov Scientific-Technical Radio Engineering and 
Electrical Communications Society, June 12, 1959. 


An approximate theory valid for thin ferrite plates is 
developed, clarifying the effects of the auxiliary 
dielectric layer. Rectangular and strip waveguides are 
considered. The restriction to thin ferrite plates 15 
due to the use of the quasi-static approximation. The 
field in the part of the waveguide not filled by the 
gyrotropic material must be considered unchanged by 
introduction of the ferrite. The case of the ferrite in 
the E-plane of a rectangular waveguide has been studied 
by the present authors (Ref 3) and the present paper 
reproduces only the basic results. The case of the ferrite 
plate in the H-plane is then considered in detail. It 15 
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found that the optimum position of a ferrite plate in 

a waveguide depends on its width h. For wider plates 
the optimal position is closer to the side wall of the 
waveguide. The position is independent of ferrite 
parameters and is a function only of waveguide 

dimensions and wavelength. This distinguishes the 
H-system from the E-system, in which the optimum position 
of the ferrite depends substantially on the ferrite 
parameters. The maximum isolation ratio obtainable is the 
same for both types of isolator. For the H-type isolator, 
the optimum condition is that in which the magnetic field 
in the ferrite has a left-hand circular polarization. 

When the ferrite begins to occupy more than 7% of the 
waveguide wall width, the isolation ratio of the system 
deteriorates. This is due to the fact that for a wide 
plate the left-hand circular polarization of the magnetic 
field exists only at the central point. In resonant 
isolator systems the following conclusions are drawn: 

1. The maximum isolation ratio is independent of the 
shape of ferrits plate when the quasi-static approximation 
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S/109/60/005/05/005/021 
E140/E435 
The Approximate Theory of Ferrite Reaonant Isolators 
is valid; 2. The optimum location of the ferrite in 
the waveguide depends on its shape and, in the E-plane, 
on the ferrite parameters. Passing to consideration 


of the effect of dielectric, the author concludes that 
the maximum isolation ratio obtainable from a ferrite- 
dielectric plate is independent of the dielectric 
constant and cannot exceed the ratio obtained in a 
waveguide with ferrite without dielectric layer. The 
role of the dielectric is the stabilization of the field 
configuration inside the ferrite over a broad band of 
frequencies but, due to the presence of loss in the 
dielectric, optimum thickness and dielectric constant of 
the dielectric exist. The theory neglects a number of 
phenomena observed with thick ferrite plates not 
completely filling the waveguide height, such as shift of 
resonant frequency of the forward wave in comparison 
with the backward wave, the existence of an optimum 
height for the E-type ferrite plate etc. There are 

27 figures, 2 tables and 3 Soviet references. 
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Resonant ferrite rectifiers. Blektrosviaz' 14 no .8:42-47 dg '60. 
(MIRA 13:9) 


(Microwaves ) (Wave guides) 
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:. $/109/60/005/012/028 /035 
© 194300 (1132155, 147) £192/E582 


, AUTHORS: Mikaclyan, A.L., Vasiltyev, A.A. and Turkov, Yu.G. 
iced Leathe Medias Mamta 
' TITLE: Influence of Dielectric Characteristics and Size of 


i Ferrites on the Width of the Resonance Curve 


PERIODICAL: Radiotekhnika 1 elektronika, 1960, Vol.5, No.12, 
pp. 2055-2056 P 


' TEXT: It is known that the half-width Au (or Aw) of the 
resonance curve is a very important parameter in ferrites. The 
quantity AH is principally determined by the magnetic losses in 
ferrites. However, it is interesting to investigate how AH 
depends on their dielectric parameters. ‘ In order to 
investigate this effect the system shown in the figure is considered. 
This consists of a cylindrical resonator operating in the EN 1o7mode fh 
and a coaxial longitudinally magnetized ferrite rod. The 
characteristic equation for this system is in the form (Ref.1) 
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C, (ak) s J, (ak) - aC Nj (ak) 


43 
where a and bare radii of the ferrite rod and the resonator, 
respectively; » and k are thg components of the tensor of the 
ferrite permittivity, t) = (yn - kDa; k y= o / ea i ko of Boho 
-For the case of thin ferrite rods Eq.(1) can be simplified and the a5 
following expression is obtained 


Oy * (2 + B) Cw, - w) = O - (3) 


-where Oy > 4ilyM, o, * yH,- By separating the real and imaginary 


‘parts of Eq.(3) an expression for w", which represents the 
attenuation coefficient of the natural oscillations in ferrite, is 
obtained. Consequently, the width of the resonance curve is 


j Card 2/P 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8" 


1 
’ 
i 
! 
! 


"APPROVED FOR RELEASE: 07/12/2001 


expressed by 


where y is the Euler constant. 


CIA-RDP86-00513R001033910015-8 


rs Ae a oR a 
RS, e P o a 


5/109/60/005/012/028/035 
E192/E582 


Influence of Dielectric Characteristics and Size of Ferrites on the 
Width of the Resonance Curve 


wo 


BH + (ak )2 £2 
fe) oO & 


4M 
16 


° 


(7) ° 


l+tea BE (ak’ )? 
Ay 


A numerical example is considered 


and it is shown on the basis of Eq.(7) that the width of the 
resonance curve due to the dielectric losses is about 0.165 Oe, 
which is quite a significant fraction for the ferrites with a 
narrow resonance curve. There are 1 figure and 2 references: 


1 Soviet and 1 non-Soviet. 
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AUTHORS: Mikaelyan, A, L. and vasil'yev, A.A, 


TITLE: The interactions of magnetostatic oscillations ina 
ferrite sample in the presence of regeneration. 
I, Interactions of simple oscillation modes 


PERIODICAL! Radiotekhnika i elektronika, Vol. 6, No.4, 1961, 


77 ag 7/ (+7) $/109 /61/006/004/014/025 


TEXT: The authors consider regeneration at microwave 
frequencies in a ferrite sphere, In the first part the inter- 


action of simple oscillation modes is investigated and the 
conditions for their excitation are found. In the second part 
the interaction of more complicated types of oscillations is 
considered, the possibility of which was negatived by Ya.A.Monosov 
(Ref .3: Radiotekhnika 1 elektronika, 1960, 5, 1-2, 59, 278). 
Finally, a general formula is derived for the generation threshold, 
The amplitude of the external field is determined which will 
generate oscillations, {It was found that the critical values of 
the pumping field do not depend on the maynetisation of the 
ferrite, There are. 4 figures, 1 table and 7 references: 4 Soviet 
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AUTHORS: Mikaelyan, A.L., and Yas:.yev, AA. 


TITLE: Interaction of magnetostatic caciilations ina ferrite 
gample during regeneraticn. Part IIs Conditions of ex- 
citation of oscillations in a general 7ase 


PERIODICAL: Radiotekhnika 1 e.ektronika, v- 6, now. 5; 196", 
789 ~ 795 


TEXTs In the first part of their work (Ref. 18 Vzaimodeystiviye 
magnitostaticheskikh kolebaniy v ferritovom obraztee pri regenera- 
taii, Oh. I. Vzaimodeystviye Proateayanikh ti:pov kolebaniy, Radio- 
tekhnika 1 elektronika, ‘96', 6, 4, 623) the authors showed that 
HF magnetic fields acting on a ferr:te, the frequencies of which 
are related by 145 
, 


fAvatractor’s notes Symdo.s used not explained, but are presumably 
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those used in the firat par* of this work/ resuit in the interactli- 
on of natural "magnetostatic" oscillations in the sample. This 
apeumption has been illustrated by the analysis of interaction bet- 
ween the simple magnetostatic csci+-ations 2.0.1 - 2.1.0. In the 
present article the interaction of higher index potentials, nameiy 
of the pair 3.0.1 ~ 3.1.C 1s investigated. The excitation of the 
above pair leads to the following apectrum of potentials at fre- 
quencies W&, and W 


Ws 3.Colg 1,0,0$ 


es re (2) 
ws bed On arene © 17 
Assuming potentials to have the structure as given by P.S. Fletcher 
and R.O. Bell (Ref. 23 Ferrimagnetic resonance modes in spheres, J. ’ 


Appl. Phys. 1959, 30, 5, 687} 
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w= 4y-302(— 2" + baat SEE, (3) 
ee 240 at “He, 
LL , pen SED 
P, and , are: a by 
oe 4 
= Qe, + tS ge AS, Gp = - 15 (ty + TEx dy)e2ay (4) 


so that the fila vosentbars are determined by 


‘ 3 yt j 2, aL — py! am 
who Eye 302-4, [—* 4 et ale (oie ay Ge ae = = v4; A 


a 


"i = D, Bs P} (cos 9) -- F, at P$ (cos : 


Pee a a7({ — py)] ( 
Woe £s(z— jy) + 20 —7y) A,[— em pst EE (5) 
== 15(t, = 79) Ay(e— sy) 23, 
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From the condition of continuity of potentials and of normal con- 
onents of induction atu, and fLp the system of equations given in 
(6) follows: , 


. - : . 4 es tae 
1) [ps “+ + ole 0,3 (tT, == 1) A, = {0.2% = 0,841, _ 5 (t, “+ Tq) Ba Ay. 


2) (Ayah ~ 4st iy 27g — 4 Bega (te ta) Aa 
= — [Qtr -+ 120, -+ rip) + 3s — Hy ~ TD (6) 

3) <5 Una — ha + 2) Ly — GE) + (10 + 194 pe = 16 pa (Ha — Ae) ~ 
= 8 (uj — ky) — 40 pats (1, = 13)] 4a — [90% — 54, 
-- 24 ut — {oie = hy) (t, ta] Ay = 9 


4 


~— 


Fp 18H, — egAa) + [80 (ty +) — 60m, — 45) A+ 


4- [12 — Bpyry — 36 pages} Ay — 0. 
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nh °’ Eqe. (6) re- 
As shown in Ref. 2 (Op.cit.) if m, = 0, the system o- 498 ( 


solves into 3 independent equations which ae ze the resonant 
the ferrite 
opeed helene in = omnes 
7 1) h=— 7 (1) 
2) hy — 27 — 4 pet 4 phy — 4 = 9, 
3) poh 2 = 0. oe: 


and eliminating amplitudes A, and A, from 7-1 and 7-2, 


— ae | ee aC ee 4 us a le o7 ya ae pee 
[utp 0,3(t, Ta)! 1 AYgh'g 2 : 
‘ (8) 


+ Btypg (t+ 1) = [osu —0 21, - ~ feta (ty 7) (2h + 


+ {2r, = Ory + 3 (ps — ky) (1) - 2) ee 


is Lebataea. “The critical value of the modulation depth . iad 
corresponding to the full compensation of losses can be der 
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from Eq. (8) as 


2 °V/ pha Lpgt0+ 1 (Uork Vat) 97 


Graphs are given of working frequencies, pumping frequencies and of 
the external threshold pumping field as functions of the external 
magnetic field. The same graphs for small values of the magnetic 
field are also shown. The threshold value of the field of resonant 
pumping is given as ae 
Se 

Hy 8 —aay— S44, (10) 
The dependence of the threshold value of the_external pumping field 
and working frequencies for modes 3.0.1 - 3.1.1 are given in Fig. 3. 
The determination of threshold values of the external pumping field 
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From Maxwell's equations 
: Jay — MMI) de 
ee ee 
a a (41) 


\i ITH? do + 4a \ S77, ao 
vy 


1 My % 
is obtained, where Mo, HS ig the initial magnetizing force and the 


: > > : 
field respectively, q,, Hy, the magnetizing force and the field in- 
duced by losses and pumping, V, and se the volume of the. ferrite 
and total volume respectively; then 


yA, = 0, — 0, = 0 — 0, + jo (12) 
le 


is true, where @, ~ initial frequency, ee the complex induced 
frequency. Assuming that Am -y and eliminating the amplitudes 
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ae ee 
2V (ir, — Ny) (Hg ly — Bey) ' (13) 


Moe (pus — Ky — 1) 21 + (Hs — ka — 1) Se | 
is obtained in which I, N, Z are the following integrals 


L e e . 

dy, 9%, ay, a 

ta\ (ae + 3 ay) 
Vv, 


dy, 2; Op, A, 
N= |B aay eee le 
9 pete anf Xx 
Z,= ( ae de Tas dy, 
——_¥, ; 
In expression (14) I and N, represent orthogonal magnetic potenti- 


ale and the integral Z, characterizes the relationship between the 
oscillation modeb in the ferrite. For the pair 3.23.0 - 3.1.0 the 
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threshold is given in the-form of 
co 


2V [2 pet 0.2 (we — by) A pat 107] tity — Ay) (19) 
me kate t Ge 

the graph of which is also given in the article. The following con- 
clusions are made by the authors: 1) The interaction of magnetosta- 
tic oscillations resulting from regeneration is poesible only for 
oscillations with a definite structure of the field; 2) With the 
influence of the pump field at the higher types of resonance with 
frequencies «, and Wor the whole spectrum of simpler modes arises, 


the indices of which are determined by formulae (17) and (15) of 
Ref. 1 (Op.cit.); 3) The threshold value of the external pump field 
which corresponds to thé regenerative mode in the range 5,000 - 
8,000 Mc/s has the val.ue of a few oersted and increases with the 
increase in oacillation frequency. Lust, the work of H. Suhl (Ref. 
3: Theory of the ferromagnetic microwave arplifier, J. Agpz. Phys. 
1957, 28, 11, 1225) and of Ya. A. Monosov (Ref. 43 K. Teorii nesi- 


Card 10/TR 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8" 


"APPROVED FOR RErEASE: 


43 — eee i heates ate 


tiene is 


» which mea. 


SO witli ps0 TY 
ts mot «#. 1enJ3" ait 
interaction Lett. 
n by wore thar — 
tle. In tris awierk 
leads to @ icwer 
ticular problem =° 


Card a eee 


APPROVED FOR RELEASE: 07/12/2001 


07/12/2001 


Serer Oot en tee set 001: 8 


CIA-RDP86-00513R001033910015-8" 


erinaeeias ebats 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015- id 


: TEES Seren Bis CHA KESY 


tes 
Interaction of meget stat. bo Qi 


of a degenerate Terise wre oe eB SP a ey 

Diyachenks, a st.den> oat YR : 1 Ge ae ag? SP hy, EO Po | 
Mulae and numeri. eva. .ac! yp eats and to orete cer: r 
ces% ¢ Seviet-ri cat. nc okg . : pope AS cope ee ee yet me 
EBngélish-langiare :.t oo. at. ae ate ‘s¢ PLS 4 : 
Bell], Ferriew i nea re ra Pith ag so Sy eee ah UAE ais (RO ga 
1959, 30, 9, 6% g RL Sun. Pea iy Be Seid, Tae. gee yee oe a Os gk a tae 
amplifier, Jo Ac:. Fy: ve ; 


SUBMIiTED’s apr: . 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8" 


"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8 


tn E BGT PERE CC PM Be SS, MER Ts 


SSS NCES REST RCS ns Cena ETE 


$/109/61/006/005/026/C 27 


ZAP D201/D303 
AUTHORS : Mikaelyan, A.eLe, Vasil'yev, A.A., and D'yacnerxo, 7.¥. 


TITLE: Regeneration in ferrite at SHF under the influence of 
longitudinal pumping 


PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 5, 1961, 
846 — 849 


TEXT: In their previous work (Ref. 1: Vzaimodeystviye magnitosta-~ 
ticheskikh kolebaniy v ferritovom obraztse pri regeneratsii, Ch. I 
~ II, Radiotekhnika i elektronika, 1961, 6, 4, 5, 639, 789) the 
authors analyzed the phenomena occurring in a magnetized ferrite 
under the influence of a circulary polarized varying magnetic 
field having a large amplitude (i.e. the pumping field). The ¢s- 
sence of the above phenomena was first determined by H. Suhl 
(Ref. 2: Theory of ferromagnetic microwave amplifier, J. Appl. 
Phys., 1957, 28, 11, 1225) and their mechinism reduces to the fol- 
lowing: if one excites in the ferrite "magnetostatic" oscillations 
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at frequencies Wy and Wo related to each other by 


Wy, + Ws Woe (1) 
where w. - the pumping field frequency, tien losses due to self- 
oscil.ations at frequencies wy and wo can be compensated for from 


the energy of the pumping field and, therefore, the pumping field 
has the role of a source which produces periodical changes in tre 
propertiszs of ferrite. At certain "threshold" magnitudes of t).2 

pumping field, at which the losses are compensated for, there oe- 
gins une generation of oscillations at frequencies Ws and Wo In 


Ref. 1 (op.cit.) and Ref. 2 (opscit.) the only case investigated 
was when the pumping field wes homogeneous and was circulary pola- 
rized in the plane perpendicular to the magnetizing axis (type l, 
T, 0). In the present article the authors analyze similar effects 
in a ferrite sphere unier the influence of a pumping field hy ori- 
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? xis). Ag in 
ented along the magnetizing field Ho (along the z axis AS Es 
Ref. 1(Op.e1t.) a small ferrite sphere is considered, to wnich the 
approximations of magnetostatics can be applied. Using she nota*.- 
ons of Ref. 1(Op.cit.) and determining the intensity of magnetiza- 
tion from the system of 


~ 


-> = 


om — (Mi), rot Hf = 0, Hi = grad ¥ 


ay 
%1 7x 7 I 
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2 
Ss apart Me ie Toy (Wo - 2) a Tyo 2 ane 
2 = — Hs 5 ; 
1 we - we 2 (we - we) (we - ws) 2(we - Ww) (ws - ws) 


From the relationship div B = 0 and Eqs. (3) the expressions fir 
the potentials of magretostatic oscillations at frequencies Wy and 


W, are found to be e 
, b (i. + jie y + evn 3 anh (e + # V : (a + aay, + 
Lovage bye 2 P 9x2 by? a* 2 aye Sy? 2 
: (5) 
92% re ge n;* ° 
Ce = ah ( + —7) f e . 
oo a. 2 dx° by ae 


All the intermediate steps are néglected and only the final results 
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are given which determine the type of interacting oscilietions and 
the amplitude at the pumping field corresponding to the tnhresnold 
of generation: 1) Oscillations with zero second index, i.e. 


- 2,0,13 3,013 4,0,1 (6) 
interact between themselves which is the so-called "degenerate" 


case. The formula determining the generation threshold of oscilla- 
tions 2,0,1 is given in 


2 
Ww + Ww 


2 e 4 
h Ho = =i 2 
0 ee Oe we 
aE =? To af 2 4M (1 + a) _ 7) 


' 

Its graph is given in Fig. 1 for different values of the external Da 
magnetizing fidds. 2) The second group of interacting oscillations 
consists of pairs of 


3,1,0-3,1,1 4,1,0-4,1,1 Pe emt Paras (8) 
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the formula determining the generation threshold of a lower pair 
of oscillations 3,1,1-3,1,1 has the form of 


aa (Beary, —4peak, 4b, +27 ,—Ky) (Bapyt dusky t4yshe+27p, + ky) B is x 


: | (Aya ki Apia +27) — B(Apa+4)) (a (4a Shot 4ui+27) — B(4n1+1)) 


The evuluetion wes made for the condition of every oscillation be- 
ing at resonence, determined from the relationship 


hey — 2M ty — Aye Apeaky — 4 = 0, ke t27 pa 4p t4pate ts = 0. (10) 


These results for the pair 3,1,0 - 3,1,1 are given as graphs in 
Fig. 2. There are 2 figures and 3 references: 1 Soviet-bloc and 2 
non-Soviet-bloc,, The references to the English-language publica- 
tions read as follows: H. Suhl, Theory of ferromagnetic microwaves 
amplifier, J. Appl. Phys., 1957,.28, 11, 1225; R.T. Denton, A 
ferromagnetic amplifier using longitudinal pumping, Proc. I.R.E. 
1960, or) 937. ‘ 

SUBMITTED: June 24, 1960 
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ts . 2 ‘ : se dt 
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capucitance of ferrite; te edd Vl - the volume cf ferrite and of 


r 
esonator respectively. “Or a@ Terrie Suncle- in the skacse of 20 
t-ipsoid with the symmetry axis, the trunsverse com:onerts of Mage 
setization Mh are raleted wit... the external alternating field corso- 
nents H., by : 
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%/G 00 (nr7) D201/D504 

AUTHORS: Mikaelyan, A.L. and Stolyurov, A.K.. Members of the 
Society 

TITLE: A 'tcut-ofi' type ferrite svi‘tech 

PERIODICAL: Radiotekhnika, v. 16, no. © - o- 17 


TEXT; This paper wis presented at the Jubiiee Session of NTOR and 
E im. A.S. Popov, June 14, 1959. In an earlier article, the authors 
inve. tigated the properties of a wave propag. tiin in a rectangular 
Waveguide with a transversely magnetized ferrite lcyer (Ref. 1: 
Radictckhnika i elektronika, v. 4, no. 7, 1959). In the present ar- 
ticle, the authors investigate the independent eff: cts in the cut- 
~off «:. eguide with magnetized ferrite in order to establish the 
required conditions for obtaining the type of switch described in 
the title. Tbe main problem of analyzing a cut-off “waveguide with 
ferrite seduces to evaluatirg losses in the forward and backward di- 
rections and to determining their dependence on frequency, ferrite 
paranete;s, transverse dimersions of waveguide etc. The calculati- X 
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ons ure extremely involved and result ir sol tiors of a transcen- 
dental equation in the complex plare, a preb.e:. difficult even when 
being solved with an electronic computer |Abstractor's note: The 
computers calculations were mude by Engineer V.} Anan'yeva]. There 
is another delicate point ir these calculations and that is tat 
the cut-off vsves in a wave, ide with a ferrite layer, are determi- 


ned rot b, ..c imaginary, bui by complex oropagation co:stants even 
whe:. no lo-...% «re present. Calculntions have shown th:t with Los- 
ses .cesent 2. ..2 territe the energy, witain the empty vortion of 
the vegusie does not change white tie backward energy going 
throu_. the ferrite is heavily attenu:.ted. Thus, when losses are 
presert, ther is in a cut-off ».veguide an energy beam in the di- X 
rection of propagation; this becomes smalier in proportion to the 
increase in system 1osses. It foitlows that if ferrite losses are 
finite, watching arrangements :.uy be used to tune the system ani 

to dissipate in the ferrite u11 ingoing power. The Losses of the 
ltorwurd wave are rel ted to the m.gnitude of y" (the propagation 


constant Vy is complex and equal Yy = + 1Yy in a tinear nanner. 


Qard 2/5 


xe Ay: ore ethos eos xs é it Heeae ech 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033910015-8" 


1033910015-8 


a ta ee 


dienes SAMS Soe sige 


CIA-RDP86-00513R00 


3 EET CAE eo See Nr eee 
REESE SE ae HES ee ee ECR EE Sk Sete ee Siee ay. 


"APPROVED FOR RELEASE: 07/12/2001 


eeidanees ewes snes 


fy 
/ 3 


The baexk 
cWard wave b 
losses Bee absent’ tne 128 & cut-orr Wave ig he . 
: Orward wave 1s shown to be pat tenuated, 
* fully refie 
Cted 


70m the swit 
ch 
effi ce factive four ‘ the swit h, Biden becomes f lly re 
Client oth dip Pie With equal Moduli o.°y8tem then re 
nN. hug ystem ¢ an Tansfer oo 
Operate aBa 


Ce, the forw 
ave m . PYO pagate 
Matching element. Phe MPElled to go oa litte attenuation. Th 
SMaller the ferrite Teseey ey using any e 
8, 
Dack-to. puatrower ig 


the Matchin 
Er 
Obtained for fereiietl®o, & Switch with high 
ae not optimum, 2 a et th smal) losses, re front ratio i 
ackward wave 1a 26 g Fon beng th of 3,5 a revderet example atic 
Practical indepenatton et 
ent of ferrite 


losseg 6 Th 
e e f 
repo db/om at 6 rt ymave attenuation is 0.3 
eld Btrength oe a oF The measurements 2° db/om at § ~ ? 
oO 6) Cerstegd 8howed that g°4 Out at the 
b 


Card 3/5 


CIA-RDP86-00513R001033910015-8" 


APPROVED FOR RELEASE: 07/12/2001 


015-8 
-00513R001033910 
ak ene a cee edt 
"APPROVED FOR ee cite Beaty ee Sees op ee foe Re 


7954 
$/108/61/016/011/001 /997 
A ‘out-orfr type ferrite 8witch D20!/D304 


-36, SWR = 2+ The SwR for ag CUT-Off Bwitch ls, therefore, rather 
high. By introducing matching from both ends, Sige attenuation of 
forward Waves ig reduced to B = 1 db at swR - tes Analysis of 


the effect Of the ferrite layer, Waveguide dimensions has shown 
that in evaluating the attenuation Of a cut-orr type switch in the 
backward direction, it igs enough to take into account the lower cute 
off modeg Of waves, The ferrite Surface wave at By = 0 may Pro paga- 


te with 8Mall losses in the Waveguide, Provided the ferrite thick- x 


make the working frequency band of the cut-off Switch 30 + 55 % In 
éeneral, 800d agreement has been found between theory and experj- 
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ments. There sre 17 figures and 2 Soviet-bioc references. 


ASSOCIATION: Nauchno tekhnicheskcye obshchestvo radiotekhniki 1 
elektrosvyazi im. A.S. Popova (Scientific and Techni- 
cal Society of Radio Engineering and Electrical Commu- 
nication im.A.S. Popov) [Abstractor s note: Associa- 
tion taken from lst page of journal | 


SUBMITTED: March 15. 1961 
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D266/D308 
AUTUCAS: Mikaelyan, AeLe, and Koblova, M.M. 
TITL&: Transmission of energy in crossed waveguides with the 
aid of magnetized ferrites 
PEHLUDICAL: sadioteknnika i elextronixa, V- 7, noe 10, 1962, 


1835 - 1838 


poxyt; The purpose of the paper is to present a mathematical analy- 
sis of a device consisting of two crossed rectangular waveguides, 
counected with the aid of a small ferrite sphere. In the absence of 
magnetization there is no coupling between the two waveguides. Aoply- 
ing, however, an axial magnetic field Ay and choosing the parameters 


appropriately, 4 nearly perfect transmission can be achieved. If the 
dimensions of tne ferrite are small the magnetization can ne rerar- 
ced as homogeneous and the ferrite can be replaced by two magnetic 
wall currents. The electric and magnetic field far from tne junc- 
-ion can be obtained from the magnetic current with tne aid of L.A. 
Taynanteyn's formulas. Assuming ferromagnetic resonance and neglec- 
ting a losses, the power in both waveguides is calculated and 
Card 1/2 


APPROVED FOR RELEASE: 07/12/2001 


CIA-RDP86-00513R001033910015-8" 


-PEPROVER FOR jai Oi Teicoce ee bau ivtciniineautala dade 8 


SS Ses Ce) BEAR SESE 


S/109/62/007/010/011/012 
Transmission of energy in... D266/D308 


the transmission coefficient is obtained in the following form 
Aaht n “pse 
(ute civ 5 
2H abi, 


ih = 
i 1+ 2 (57%) at 


(16) 


where My - dec. polarization, H - linewidth of the magnetic field, 
V,- volume of the ferrite, a, b ~ dimensions of the rectangular 
waveguides, A, - guide wavelength. Several examples are worked out 


and it is concluded that in practical case 2AH should be smaller 
than 0.5 oersted. There are 4 figures. 


SUBMITTED: May 4, 1962 
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4257] “also 4205 ) D295/D508 
AUTHORS: Mikaelyan, A.L. and D'yachenko, V.V. 
TITLE: A new type of ferrite magnetostatic 
amplifier 
kin LODICALs Radiotekhnika i elektronika, v. 7, 


no. 11, 1962, 1966 - 1969 


TEATS The new type of magnetostatic ferrite 

amplifier proposed 18 based on the existence, in a small mag- 

netized ferrite sphere subject to circular pumping, of pairs 

of interacting long-wave oscillations for which the frequen- 

cies add up to twice the pumping frequencies {in the simplest iA 
case) and the indices of the magnetostatic potentials Vp aor ; 

satisfy the relations ny = Mo, 3, = M2 * 2 and r,- 12 * 0,1) 29x 


The threshold pump.ng intensity is evaluated for the coupled 
modes 2,0 - 2,2; 3:0 - 32 and 3,1 - 3,3 - The threshold 
can be considerably lowered by suitably choosing the nistuning 
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of uniform precession with the resonator. A plot of the amplitude 
and frequency of the pumping field as a function of the constant 
magnetizing field for the 2,0 - 2.2 pair shows that, in contrast x 
to other amplifier types, the threshold is practically independent 
of the field for \ = 3 cm. The main amplifier parameters for 4 
pumping frequency of 9370 Mc/a and 47M, = 1700 G (Mp is the 
saturation magne tization) are shown, for various coupled modes, in 

a table. The table illustrates the fact that the frequency of the 
oscillations generated differs little from the pumping frequency. 
The mathematical analysis developed in tnis brief communication 
relies on*papera by the first author et al. as well as on the well- 
Known papere oy H.Suhl and R.L. Walker. There are 1 figure and 


1 table. 
SUBMITTED: June 15, 1962 

x elie 4 fe. + 8 . Jo14, Det flo 8 100 ofhi2je27, spe , ie bs «J 
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Report orescnted at the 4th Canadian Electronics Conference, 
Toronto, Canada, 30 Sep-2 Oct 63. 
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PHASE I BOOK EXPLOITATION S0V/6415 


Mikayelyan, Andrey Leonovich 
meneniye ferritov na sverkhvysokikh chastotakh 
(Theory and Application of Ferrites at Superhigh Frequencies) 
Moscow, Gosenergoizdat, 1963. 662 p. Errata slip inserted. 
12,0 copies printed. 


Teoriya i pri 


Ed.: V.N.Shakhgedanov; Tech. Ed.: G.Ye.Larionov. 


PURPOSE: This book is intended for sclentific and technical 
personnel working in the fields of shf ferrite devices, selid- 
state physics, and waveguide technology. ‘Tt may also be used by 
advanced students and aspirants specializing in these fields, as 
well as by technical personnel in related fields. 


COVERAGE: The book deals with the problems involving the utilization 
of ferrites at superhigh fre uencies. It discusses electro magnetic 
phenomena occurring in magnetized ferrites and theoretical and tech- 


nological problems related to linear ferrite devices which utilize 
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these phenomena. The book is based on a group effort headed by the 
author from 1952 to 1960. A.K. Stolyarov, V.Ya. Anton'yants, 
Ya.A.Monosov, M.M.Koblova, and Yu. @.Turkov comprised the rest of 
the group. The ferrites used in the experiments described in the 
book were developed by V.A.Fabrikov, Z.M.Qushchina, and V.D. 
Kudryavtsev. The author thanks A.A. Pistol'kors, V.l.Zuyev; I.s. 
Kazbekova, M.T.Novosartov, and A.N.Druzhenkov for their assistance. 
There are 70 references: 37 Soviet and 33 non-Soviet. 


TABLE OF CONTENTS: 


Foreword 3 
Ch. I. Properties and Parameters of Ferrites at Superhigh 
Frequencies 13 
1. Special features of ferromagnetism at cm-wavelengths 13 
2, Structure of a ferromagnet 17 
3, Frequency characteristics of ferrites 22 
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ACCESSION NR: *?4038628 8/0109/64/009/004/0743/0747 
AUTHOR: Mikar l, Ae Le; Turkov, Yue Ge 


nes 


TITIE£: Contribution “to the theory of a laser operating in the accumulation 
mode 


SOURCE: Roadtotekhnika 1 elektronika, v. 9, no. 4, 1964, 743-747 


TOPIC TAGS: variable Q lnser, accumulation mode laser, resonator time con- 
stant, population level difference 


ABSTRACT: Equations are derived for the resonator time constant, the number of 
quanta in the resonator at one operating mode, and the difference in level popu- 
lntion for o laser in which the Q is made adjustable to accumulate active atans 
of the medium at a metastable level during the pmping procefio. The calculotions 
are made by regarding the laser os an idealized two-level system, and show that 
the leading front of the laser spike is inversely proportional to a mrameter 
that characterizes the rate of change of the Q (see Fig. 1 of Enclosure). When 
the Q of the laser noticeably exceeds the threshold level ot the instant of the 
spike, the opike duration depends little on the Q switching rate. If the thresh- 
old level is only slightly exceeded, the dependence becomes strong. If the Q 
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is turned on slowly, the laser output consists of a sequence of individual 
pulses. More rigorous calculation must take account of the multimode charncter 
of the laser and the variation of the line shape during the emission. Orig. 
art. has: 6 figures and 10 fomulas. 


ASSOCIATION: none 


SUBMITTED: 03Sep63 ENCL: O1 8UB CODE: EC 


NO REF 60V: 002 OTHER: 002 
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